Steroid formation and differentiation of cortical cells in tissue culture of human fetal adrenals in the presence and absence of ACTH.
Steroid secretion and ultrastructural differentiation of human fetal adrenal cortical cells were analyzed in tissue culture with and without ACTH. The unconjugated and sulfated endogenous neutral steroids were analyzed by gas-liquid chromatography and gas chromatography-mass spectrometry. A fetal pattern of neutral steroids, including high concentrations of sulfate conjugates, was found during the first five days of the cultivation. At 6 to 11 days of cultivation, a decrease was seen in concentrations of these steroids. However, when stimulated with ACTH, an increasing amount of steroids was secreted during days 6 to 11 and their pattern was transformed into the adult type with a 30-200 times higher secretion rate of cortisol. Cortical cells capable of proliferation in the culture had the ultrastructure of the permanent zone cells of the fetal adrenal or adult zona glomerulosa type. ACTH stimulation induced a differentiation of these cells into zona fasciculata type. The results suggest that ACTH is the main hormonal regulator in the genesis of the adult human adrenal cortex and that there is a factor during fetal life which inhibits the synthesis of the 3beta-hydroxysteroid dehydrogenase system.